Core-loss electron energy loss spectroscopy (EELS) is a powerful tool for characterizing elemental composition and electronic structure. When paired with scanning transmission electron microscopy (STEM), two-dimensional spectrum images of EEL spectra can be produced at atomic resolution, enabling the detection of single dopant atoms [1] and local electronic structure [2]. However, only under special circumstances are the EEL edges collected from a single point of a spectrum image representative of a pure material due to plural-scattering, substrates, oxidation, and variation in sample structure.
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[6] This work was supported primarily by NSF through the University of Minnesota MRSEC under Award Number DMR-1420013. Figure 1 . Abbreviated flow chart of the EEL spectrum decomposition and refinement procedure. The background-subtracted spectrum image and reference spectra are input at the start and the loop is repeated until the fitting residual is adequately small. Figure 2 . Core-loss decomposition procedure carried out on a spectrum image of a Si NC using externallyprepared standards from pure amorphous Si (a-Si), crystalline Si (Si), and amorphous SiO2 as initial standard spectra. (a) HAADF-STEM image of the Si NC and the coefficients of amorphous, crystalline, and oxide spectra, all rescaled for visibility. Note the apparent core-shell structure of the NC (crystalline Si core and amorphous shell) as well as the background of SiO2 distributed across the carbon grid. (b) Optimized average constituent spectra for this spectrum image. (c) Comparison of the initial crystalline Si reference vs the refined Si signal.
